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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a drive circuit for uniformly 
gradation-controlling an EL that is a current driving element according to 
an external input signal by containing, in a buffer, a circuit for 
compensating the offset voltage that is the difference between the input 
terminal voltage of a buffer element and the voltage outputted from the 
output terminal of the buffer element. 

SOLUTION: Since the charging voltage of a load is VIN-Vt when no offset 
canceller is attached, the dispersion of threshold voltage Vt appears as an 
output deviation. However, when an offset canceller is attached, the 
charging voltage of the load is equal to the input voltage VIN and 
basically never influenced by the dispersion of the threshold voltage Vt. A 
circuit for compensating the offset voltage resulted from the dispersion of 
the threshold voltage Vt is built in a transistor for controlling the 
luminance of a light emitting element. Therefore, this drive circuit for 
light emitting element capable of providing a satisfactory image 
characteristic with a relatively small number of transistors can be 
realized. 
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(54) [Title of the Invention] 

DRIVING CIRCUIT FOR CURRENT-CONTROLLED TYPE LUMINOUS 
ELEMENT AND DRIVING METHOD OF THE SAME 

(57) [Abstract] 

[Problem] In an active matrix type EL light emitting apparatus, 
in order to realize a gradation display, it is necessary to 
provide plural transistors in one pixel, so that a yield 
reduction owing to an increase in fraction defective of the 
transistor occurs . 
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[Means for Resolution] A current-controlled type luminous 
element of active matrix type, having a 1st thin film transistor 
in which a voltage for controlling a brightness of a luminous 
element is supplied from a data line, and which switches the 
voltage of the data line by a scanning signal given by a scanning 
line, and a buffer circuit whose output terminal is connected 
to the luminous element and whose input terminal is connected 
to an output terminal of the thin film transistor for switching, 
wherein a circuit for compensating an offset voltage which is 
a difference between an input terminal voltage of the buffer 
circuit and a voltage outputted from the output terminal of 
the buffer circuit is integrated inside the buffer circuit. 
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[Claims ] 

[Claim 1] A driving circuit for a current-controlled type 
luminous element of active matrix type, having a 1st thin film 
transistor in which a scanning line for selecting a pixel 
comprising a luminous element whose brightness changes in 
compliance with a current flowing through the element and a 
data line supplying a. voltage for driving the pixel are disposed 
on a substrate in a matrix-like form, in which a voltage for 
controlling the brightness of the luminous element is supplied 
from the data line to an intersection portion between the 
scanning line and the data line, and which switches the voltage 
of the data line by a scanning signal given by the scanning 
line, and a buffer circuit whose output terminal is connected 
to the luminous element and whose input terminal is connected 
to an output terminal of the thin film transistor for switching, 
wherein a circuit for compensating an offset voltage which is 
a difference between an input terminal voltage of the buffer 
circuit and a voltage outputted from the output terminal of 
the buffer circuit is integrated inside the buffer circuit. 
[Claim 2] A driving circuit for a current-controlled type 
luminous element of active matrix type according to claim 1, 
wherein the buffer circuit comprises a thin film transistor 
which is source-follower-connected to an input terminal of the 
luminous element, and a compensating capacitor for canceling 
a dispersion of a threshold value voltage of a current 
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controlling thin film transistor which is source-follower- 
connected and a switching circuit for storing the threshold 
value voltage to the compensating capacitor are incorporated 
in the buffer circuit. 

[Claim 3] A driving method for a current-controlled type 
luminous element of active matrix type, characterized in that 
a buffer circuit comprises an n-channel type thin film 
transistor which is source-follower-connected to an input 
terminal of a luminous element, and an electric charge 
previously accumulated in a load is discharged before a 
threshold value voltage is written to a compensating capacitor 
by a switching circuit. 

[Claim 4] A driving method for a current-controlled type 
luminous element of active matrix type, characterized in that 
a buffer circuit comprises a p-channel type thin film 
transistor which is source-follower-connected to an input 
terminal of a luminous element, and a load is pre-charged for 
previously charging it to a power source voltage before a 
threshold value voltage is written to a compensating capacitor 
by a switching circuit. 

[Claim 5] A driving circuit for a current-controlled type 
luminous element of active matrix type according to claim 2, 
characterized in that the transistor, which is source- 
follower-connected, is push-pull-connected to an n channel 
transistor and a p channel transistor. 
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[Claim 6] A driving circuit for a current-controlled type 
luminous element of active matrix type according to claim 1, 
wherein the buffer circuit comprises a differential amplifier, 
and a compensating capacitor for canceling an output offset 
of the differential amplifier and a switching circuit for 
storing a threshold value voltage to the compensating capacitor 
are incorporated. 

[Claim 7] A current-controlled type luminous element having 
a thin film transistor in which a scanning line for selecting 
a pixel comprising a luminous element whose brightness changes 
in compliance with a current flowing through the element and 
a data line supplying a voltage for driving the pixel are 
disposed on a substrate in a matrix-like form, in which a 
voltage for controlling the brightness of the luminous element 
is supplied from the data line to an intersection portion 
between the scanning line and the data line, and which switches 
the voltage of the data line by a scanning signal given by the 
scanning line, a buffer circuit whose output terminal is 
connected to the luminous element and whose input terminal is 
connected to an output terminal of the thin film transistor 
for switching, and a compensation circuit for compensating an 
offset voltage which is a difference between an input terminal 
voltage of the buffer circuit and a voltage outputted from the 
output terminal of the buffer circuit, characterized in that 
the compensation circuit is integrated in the buffer circuit. 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] The present 
invention relates to a driving arrangement of luminous element 
used for display, and especially relates to a constitution of 
a driving circuit of current-controlled type luminous element 
whose luminous brightness is controlled by a current flowing 
through the element such as organic and inorganic EL 
(electroluminescence) or LED (light emitting diode) and the 
like, and a driving method of the same. 
[0002] 

[Prior Art] A display in which the luminous elements such as 
organic and inorganicELs or LEDs are combined in an array-like 
form and a character display is performed by a dot matrix has 
been widely utilized in televisions, portable terminals and 
the like. 

[0003] Especially, the display in which self-luminous elements 
are used has, different from a display in which liquid crystals 
are used, such characteristics that no back light for 
illumination is required and an angle of visibility is wide, 
so that it focuses the spotlight of attention. 
[0004] Among others, a display called an active matrix type 
in which a static drive is performed by combining transistors, 
etc. with these luminous elements has superior properties such 
as high brightness, high contrast and high precision as 
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compared with a display of simple matrix drive in which a 
dynamic drive is performed, so that it is noted in recent years. 
[0005] As a conventional example of this kind of display, in 
Fig. 7 there is shown a luminous element driving circuit of 
active matrix type display in which theELs are used as the 
luminous elements, that is quoted from 1997 Great Autumn 
Meeting Preliminary Copy Collection" Asiadisplay '97", pages 
216 - 219 (Seiko Epson), published by Society for Information 
Display . 

[0006] By referring to Fig. 7, a light emitting principle in 
this driving circuit is explained, if a scanning line 72 
connected to a gate of a switching transistor 71 is selected 
and activated, the transistor 71 becomes ON-state, and a signal 
is written to a capacitor 74 from a data line 73 connected to 
the transistor 71. The capacitor 74 determines a voltage 
between gate and source of a current controlling transistor 
75. 

[0007] And, if the scanning line 72 becomes non-selected and 
the transistor 71 becomes OFF-state, a voltage between both 
ends of the capacitor 74 is maintained until the scanning line 
72 is selected in a next period. 

[0008] In compliance with the voltage between both ends of the 
capacitor 74, a current flows along a route of a power source 
electrode 76 a drain source of the transistor 75^ an EL 
element 77^ a common electrode 78, and the EL element 77 emits 
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a light by this current. 

[0009] Generally, in order to perform a dynamic image display 
of computer terminal, monitor of personal computer, television 
and the like, it is desirable that a gradation display in which 
a brightness of each pixel changes can be performed. 
[0010] In order to perform the gradation display in the driving 
circuit of Fig. 7, it is necessary to apply between gate and 
source electrodes of the transistor 75 a voltage in the vicinity 
of a threshold value. 

[0011] However, if such a dispersion as shown in Fig . 8 exists 
in gate voltage/source current characteristics of the 
transistor, in case where, for example, a gate voltage VA is 
applied to a gate electrode of the transistor 75 of Fig . 7 , since 
the current flowing through the transistor 75 differs like IA 
(intersection point between a curve shown by a solid line and 
the VA) and IB (intersection point between a curve shown by 
a broken line and the VA), the current flowing through the EL 
element 77 also changes, so that the brightness in a region 
where the brightness should be intrinsically the same differs 
and, for this reason, it follows that an image quality 
deterioration such as, for example, a brightness unevenness 
occurs . 

[0012] In a thin film transistor in whichpolysilicon is made 
a material, generally the dispersion of this threshold value 
is large in comparison with a transistor by crystal silicon, 
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and it is inferred that its value is in the order of± 0.1 v. 
[0013] If the threshold value disperses by± 0.1 V, when the 
threshold value is in the order of 2 v, the current flowing 
through the transistor 75 varies in its current value by about 
5% in case where it is operated in a linear region and about 
10% in case where it is operated in a saturated region. Fig. 9 
is a current-brightness characteristic of the EL element, in 
a region A where the gradation display is made, since the 
current-brightness characteristic is a linear characteristic, 
the aforesaid dispersion of the current value appears becoming 
a dispersion of the brightness characteristic as it is. 
[0014] In order to solve this problem, in JP-A5-148687 Gazette 
there is proposed an EL display apparatus in which, even if 
the dispersion in the vicinity of the threshold value of the 
element exists, the gradation display is performed without 
undergoing an influence of the dispersion. 

[0015] By referring to Fig. 10, a circuit proposed in the 
JP-A-2-148687 Gazette is explained. Fig. 10 shows a circuit 
section corresponding to a current control circuit 79 in a 
dotted line of Fig. 7, and is one showing an example relating 
to a case where 16-gradation display is performed. In order 
to perform a gradation control, the number of the data lines 
is increased to 4. 

[0016] in Fig. 10, 94 - 97 are luminous element driving 
transistors, 98 a current mirror circuit, 99 a luminous element, 
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and 100 a resistance component of a common electrode to which 
each source terminal of the transistor and the luminous element 
are connected. Drain electrodes of the transistors 9 4- 9 7 
are commonly connected and connected to an input end of the 
current mirror circuit 98. 

[0017] In Fig. 10, a signal voltage of a combination 
corresponding to the gradation is applied from 4-bit input as 
a gate voltage of the transistors 94- 97. And, a current value 
identical with a total value of the current flowing through 
the transistors of ON-state among the transistors 94- 97 is 
supplied from an output end of the current mirror circuit 98 
to the luminous element 99, and the luminous element 99 emits 
a light in compliance with that current value. 
[0018] For example, if it is adapted such that values obtained 
by taking logarithms of the current values when the transistors 
94 - 97 are ON become respectively double [that is, if it is 
made that 12 is 2 times of II, 13 is 2 times of 12 (= 22 times 
of II) , and 14 is 2 times of 13 (=23 times of II) ] , the display 
of 16-gradation can be performed by a combination of the 
transistors 94 - 97 made ON. Incidentally, the II - 14 
respectively denote source currents when the transistors 94 
- 97 are ON-states. 

[0019] On this occasion, if it is adapted such that the 
transistors are used at the voltage of a region where the 
current corresponding to a gate voltage VB of Fig . 8 is saturated , 
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even if the characteristics of the transistors in the vicinity 
of the threshold value disperse, the transistors dont undergo 
an influence of the dispersion and no dispersion of the 
brightness occurs as well. However, in case where the number 
of the gradation is increased, the current mirror circuit is 
increased and the number of the signal lines is increased 
depending on the bits, so that the driving circuit becomes 
complex . 
[0020] 

[Problems that the Invention is to Solve] As mentioned above, 
in the active matrix type EL light emitting apparatus, in order 
to realize the gradation display, hitherto it is necessary to 
provide the current mirror circuit or a low current circuit 
and the current controlling transistor, etc. in one pixel, m 
case where a manufacture and the like are considered, as to 
providing the plural transistors in the pixel, there is 
foreseen a yield reduction owing to an increase in fraction 
defective of the transistor and, in order to ensure a high yield, 
it is necessary to perform the gradation display in one pixel 
by a small number of transistors, desirably to realize the 
gradation display by a necessary minimum number of transistors . 
in addition, with an increase in the number of transistors, 
an area of effective portion concerning a light emission of 
the EL element decreases. In order to solve such problems, 
it is necessary to propose a simple circuit constitution in 
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which it is possible, in the driving circuit of Fig . 7 , to 
correct the dispersion of the threshold value voltage of a 
current driving TFT . 
[0021] 

[Means for Solving the Problems] The present invention proposes 
a driving circuit for gradation-controlling an EL that is the 
aforesaid current driving element in compliance with a level 
of the input signal from an outside. A concrete circuit 
constitution is as follows. 

[0022] There is proposed a driving circuit for a current- 
controlled type luminous element of active matrix type, having 
a 1st thin film transistor in which a scanning line for 
selecting a pixel comprising a luminous element whose 
brightness changes in compliance with a current flowing through 
the element and a data line supplying a voltage for driving 
the pixel are disposed on a substrate in a matrix-like form, 
in which a voltage for controlling the brightness of the 
luminous element is supplied from the data line to an 
intersection portion between the scanning line and the data 
line, and which switches the voltage of the data line by a 
scanning signal given by the scanning line, and a buffer element 
whose output terminal is connected to the luminous element and 
whose input terminal is connected to an output terminal of the 
thin film transistor for switching, wherein a circuit for 
compensating an offset voltage which is a difference between 
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an input terminal voltage of the buffer element and a voltage 
outputted from the output terminal of the buffer element is 
integrated inside the buffer. 

(0023] Generally, a constitution, in which the buffer element 
is source-follower-connected to the luminous element and in 
which a compensating capacitor for canceling a dispersion of 
a threshold value voltage of a current controlling thin film 
transistor using a source follower and a switching circuit for 
storing the threshold value voltage to the compensating 
capacitor are incorporated, is considered to be a simple 
constitution. 

[0024] As to this constitution, three kinds of basic 
constitutions are proposed. 

[0025] They are (1 - l) a case where the buffer circuit 
comprises an n-channel type thin film transistor which is 
source-follower-connected to an input terminal of the luminous 
element, (1-2) a case where the buffer circuit comprises a 
p-channel type thin film transistor which is source- 
follower-connected to an input terminal of the luminous element, 
and ( 1 - 3 ) a case where it is a constitution in which the source 
follower is push-pull-connected to an n channel transistor and 
a p channel transistor. As a proposal other than the source 
follower constitution, as the buffer circuit there is 
enumerated "a circuit in which the buffer element comprises 
a differential amplifier, and a compensating capacitor for 
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canceling an output offset of the differential amplifier and 
a switching circuit for storing a threshold value voltage to 
the compensating capacitor are incorporated. 
[0026] The above circuit constitutions are proposed. 
[0027] A timing chart applied to each node in the above 
respective constitutions and an operation of each transistor 
with the timing chart are explained. 

[0028] First, an operation of the source follower is explained. 
Here, a case where the current controlling transistor is an 
n channel type. 

[0029] (1) If an input voltage Vin is applied to a gate voltage, 
the transistor is made ON and initially a high drain current 
flows to charge a load. However, if a voltage of the load is 
increased, since a source voltage of the transistor is 
increased and a voltage between gate-source becomes gradually 
low, the drain current becomes low and, if the load is charged 
until the voltage between gate-source becomes a threshold value 
voltage Vt, the transistor is made OFF and the charging is 
stopped. 

[0030] (2) in case where the input voltage Vin is applied to 
a gate of the source follower, it follows that the load is 
charged to Vin - vt and, if the threshold value voltage Vt 
disperses, an output voltage appears intact becoming an output 
deviation. 

[0031] as to polysilicon in the present situation, since a 
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dispersion of the threshold value voltage is in a range of about 
± 0.5 V, if left intact the dispersion of the threshold value 
voltage appears becoming a dispersion of the brightness . Next , 
an operation of a source follower with of f set canceler is 
explained using Fig . 1 . The operation is roughly divided into 
three steps. 

[0032] <lst step> Switches Si S2, S3 are made ON, a threshold 
value detecting voltageVof is applied to the gate and, since 
the source is installed on the ground, a transistor of the 
source follower is made ON . At the same time , by making a switch 
S5 ON, an electric charge of a load is discharged. Reason for 
resetting the load is because, in caseofanNch source follower, 
it is possible to charge the load but the electric charge 
accumulated in the load cannot be discharged. 
[0033] <2nd step> By making a switch S3 OFF, the current flowing 
through the transistor is made zero . By this , a source voltage 
of the transistor increases until the voltage between 
gate-source becomes equal to the threshold value voltage Vt . 
As a result, a value equal to the threshold value is maintained 
in a threshold value detecting capacity. 

[0034] <3rd step> By the fact that the switches SI S2 are made 
ON and a switch SO is made ON, the input voltage Vin + the 
threshold value voltage Vt is inputted to the gate of the 
transistor through the threshold value detecting capacity. 
Accordingly, the source voltage of the transistor becomes the 
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Vin which is a value obtained by subtracting the threshold value 
voltage from the gate voltage, and it follows that, by making 
a switch S5 OFF and making a switch S4 ON, the load is charged 
to a voltage of the Vin. 

[0035] By the above operations , in case where no of f setanceler 
is attached, since a charging voltage of the load is Vin -Vt , 
if the threshold value voltageVt disperses it appears becoming 
the output deviation. However, if the of f set canceler is 
attached, the charging voltage of the load becomes equal to 
the input voltage Vin, so that it does not basically undergo 
an influence of the dispersion of the threshold value voltage 
Vt . 

[0036] Fig. 2 is a simulation result of the source follower with 
offset canceler. Simulation conditions are: 

(1) it is assumed that the threshold value voltage 
dispersion is ± 0.5 V, 

(2) the threshold value detecting capacity is 0.5pF, 
and a threshold value detecting voltageVof = 7.5 v, 

(3) the input voltage = 8.0 V, and 

(4) one horizontal time = 30 jusec. 

[0037] In the 1st step, although the transistor of the source 
follower is made ON, the output voltage ( source voltage) does 
not become completely zero because of an ON resistance of the 
switch S3. In the 2nd step, it is understood that the output 
voltage disperses owing to an influence of the threshold value 
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dispersion. A difference between the threshold value 
detecting voltage Vof and the output voltage is equal to the 
threshold value voltage Vt, and this value is stored to the 
threshold value detecting capacity, in the 3rd step, since 
a value obtained by adding the threshold value voltageVt to 
the input voltage Vin is applied to the gate, the output voltage 
becomes approximately equal to the input voltage Vin 
irrespective of the threshold value voltage . From an enlarged 
view shown in a lower drawing of Fig. 3, as toan offset cancel 
ability, an output deviation can be suppressed to± 10 mV with 
respect to the threshold value dispersion 0.5 V. 
[0038] Although the above is a case where the current 
controlling transistor is an n channel, there is also assumed 
a case where the transistor is a p channel type. 
[ 0039 ] The present circuit constitution is shown in Fig . 4 . The 
p channel transistor is inferior in its current driving ability 
in comparison with the n channel transistor, but is stable than 
the n channel transistor in its aspect of transistor 
reliability. Basically, also in case of the p channel type, 
a similar offset cancel operation is possible. However, since 
a p channel source follower can perform only the discharge with 
respect to the load, a pre-charge circuit for previously 
charging the load to the power source voltage is necessary. 
[0040] Besides, a circuit in which an n-channel and a p-channel 
are push-pull-connected can be proposed. Since a push-pull 
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can perform both of the charging and the discharging with 
respect to the load, no charging circuit is necessary. a 
constitution in case where a push pull circuit is used is shown 
in Fig. 5. 

[0041] Next, it is possible to use a differential amplification 
circuit as a buffer constitution. Since the differential 
amplification circuit applies a negative feedback in 
comparison with a source follower circuit, it can detect a 
difference between Vin andVout irrespective of causes of all 
the offsets including the offset attributable to the threshold 
value voltage dispersion. 

[0042] An operation of the differential amplification circuit 
with offset canceler is explained using Fig. 6. 

[0043] <lst step> Two switches A are made ON, thereby becoming 
a buffer circuit in which a detecting capacity is connected 
between an inversion input terminal and a non-inversion input 
terminal of the differential amplifier, it is assumed that 
the input voltage vin is applied to the non-inversion input 
terminal of the differential amplifier, and the output voltage 
becomes Vout = vin +A V. since the buffer circuit is 
constituted, a voltage of the inversion input terminal becomes 
Vin + AV as well. Accordingly, in the detecting capacity, 
there is detected and maintained theAV which is a difference 
between the input voltage Vin of the non-inversion input 
terminal and the output voltage Vin +AV of the inversion input 
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terminal . 

[0044 ] <2nd step> Since the switch A is made OFF and a switch 
B is made ON, the output voltage is fed back to the inversion 
input terminal through the detecting capacity. Since the 
input voltage Vin is being applied to the non-inversion input 
terminal similarly to the 1st step, a voltage of the inversion 
input terminal must become Vin +AV in order that an internal 
circuit of the differential amplifier maintains the same state . 
Since the detecting capacity having a potential difference of 
AV is connected between the output terminal and the inversion 
input terminal, the output voltage must become Vout = Vin in 
order that the voltage of the inversion input terminal becomes 
Vin + AV. 

[0045] By the above operations, it is possible to suppress the 
output deviation A V occurring due to various factors by 
attaching the offset canceler to the differential 
amplification circuit. The output voltage is always equal to 
the input voltage Vin. 

[0046] Fig. 11 is a simulation result of an operatioramplif ier 
with offset canceler. As simulation conditions, it is 
assumed that: 

(1) a buffer section of the differential amplification circuit 
is a push-pull type, 

(2) an output deviation detecting capacity = l.OpF, 

(3) the input voltage = 7.0 V, 
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(4) a load resistance = 1.0 kQ , a load capacity = 20 pF, and 

(5) one horizontal time = 30 //sec, 

and a result when the threshold value dispersion is± 0.5 v 
is shown in Fig. 12. 

[ 0047 ] in the 1st step, owing to the threshold value dispersion, 

the output voltage greatly disperses with respect to the input 

voltage . However, by detecting and correcting this difference 

by means of an output deviation detecting capacity, in the 2nd 

step it is not influenced by the threshold value dispersion, 

so that the output voltage becomes approximately equal to the 

input voltage. From an enlarged view in a lower part of Fig . 12 , 

the offset cancel ability can suppress the output deviation 

to ± 5 mV with respect to the threshold value dispersion- 0.5 
V. 

[0048] 

[Mode for Carrying Out the Invention] By referring to the 
drawings, embodiments of the present invention are explained 
hereunder. 

[0049] (Embodiment 1) Fig.l is a circuit diagram of the 1st 
embodiment of the present invention, and is one of a case where 
a charge-injection type organic thin film EL element ( hereafter, 
abbreviated as "organic thin film EL element') is used as a 
luminous element. 

[0050] in Fig.l, 15 is the organic thin film EL element that 
is a luminous element, 12 a resistance element for controlling 
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a current flowing through the organic thin film EL element 15, 
14 a capacitor for continuing to flow the current through the 
organic thin film EL element, 13 a switching transistor for 
supplying a signal voltage to the capacitor 14, 16 a scanning 
line for supplying a scanning signal selecting the switching 
transistor 13, 17 a data line for supplying an electric charge 
to the capacitor 14 through the switching transistor 13 when 
the scanning line 16 is made ON, 18 a power source electrode 
for supplying the current to the organic thin film EL element 
14 , and 19 a common electrode for determining an operation point 
of the transistor by a potential difference between it and the 
data line 17. 

[0051] The light emitting principle by the above driving 
circuit is as mentioned before. 

[0052] Polysilicon is re-molten andrecrystalized by the fact 
that an amorphous silicon is deposited by a vapor phaseepitaxy 
method and it is laser-annealed and becomes thepolysilicon . 
Phosphorus ions are driven into thepolysilicon by an ion doping 
method, thereby producing a source and a drain electrode 
portion of the transistor. The resistance element 12 is 
produced by the same process as portions becoming the source 
and a drain region of the transistor, in this embodiment 1, 
the current controlling transistor is made an n channel type. 
Accordingly, since a load cannot be discharged as a switching 
circuit, there is provided a circuit for resetting the electric 
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charge of the load. 

[0053] (Embodiment 2) A circuit constitution in the embodiment 
2 is shown in Fig4 . This embodiment is one in which the current 
control transistor is made a p channel type. Although the light 
emitting principle of this driving circuit is basically similar 
to the embodiment 1 , since the p channel transistor can perform 
only a discharge with respect to the load, there is loaded a 
pre-charge circuit for preliminarily charging the load to a 
power source voltage . 

[0054] (Embodiment 3) The embodiment 3 is one in which a 
constitution of a source follower is made a push-pull 
constitution of the n channel and the p channel. A circuit 
constitution is identical with a circuit shown in Fig . 5 . 
Although the push-pull constitution can perform both of the 
charging and the discharge with respect to the load, since a 
circuit scale becomes large anda steady-state current flows, 
a consumption electric power becomes comparatively large. 
[0055] (Embodiment 4) The embodiment 4 is one in which a 
constitution of buffer is constituted using a differential 
amplifier. A circuit constitution is identical with a circuit 
shown in Fig. 6. m case where the constitution using the 
differential amplifier is adopted, although the circuit 
constitution becomes somewhat complex in comparison with the 
aforesaid source follower constitution, since the circuit 
itself has a feedback action, there is a characteristic that 
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an offset voltage capable of being cancelled becomes high. 
[0056] 

[Advantage of the Invention]As explained above, according to 
the present invention, it is possible to realize the driving 
circuit for the current-controlled type luminous element of 
active matrix type, in which, as to the brightness of the 
luminous element, there is integrated the circuit for 
compensating the offset voltage attributable to the dispersion 
of the threshold value voltage of the transistor or the like, 
and in which good image characteristics can be obtained with 
comparatively small number of transistors. 
[Brief Description of the Drawings] 

[Fig.l] A circuit diagram showing a constitution of a 1st 
embodiment of the present invention 

[Fig. 2] A view showing a simulation result of a source follower 
with offset canceler 

[Fig. 3] An enlarged view of the result of Fig. 2 
[Fig. 4] A diagram showing a circuit constitution of the source 
follower with offset canceler in case where a current 
controlling transistor is a p channel type 

[Fig. 5] A diagram showing a case where a constitution of a 
push-pull circuit is adopted as a source follower circuit 

[Fig. 6] A diagram showing a differential amplification circuit 
with offset canceler 

[Fig. 7] A diagram showing a driving circuit of a conventional 
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active matrix type EL display 

[Fig. 8] A view showing a gate voltage-source current 
characteristic of a polysilicon thin film transistor 
[Fig. 9] A view showing a current-voltage characteristic of an 
EL element 

[Fig. 10] Adiagram showing an EL driving circuit for a gradation 
display corresponding to 4-bit according to a conventional 
example 

[Fig. 11] a view showing a simulation result of a differential 
amplification circuit with of f set canceler 
[Fig. 12] An enlarged view of the result of Fig. 11 
[Description of Reference Numerals] 

12 resistance element 

13 switching transistor 

14 capacitor 

15 organic thin film EL element 

16 scanning line 

17 data line 

18 power source electrode 

19 common electrode 

Fig. 2 

(1) input voltage, (2) Vt offset, (3) output voltage 
(charging impossible after 1 H), (4) 1st step, ( 5 ) 2nd step, 
(6) 3rd step 
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Fig . 1 

(1) 1st STEP, (2) 2nd STEP , (3) 3rd STEP 
Fig .9 

(1) Brightness (cd/nf), (2) Current density ftiA/cm 2 ) 
Fig . 6 

(1) 1st STEP, (2) 2nd STEP 
Fig . 8 

(1) Source current (A), (2) Gate voltage (V) 
Fig. 10 

(1) 4-bit input 
Fig. 11 

(1) input voltage, ( 2 ) output voltage, (3)lststep, (4) 2nd 
step 

Fig. 12 

( 1 ) input voltage 

Continued from the front page 
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